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'1-An Investigation Of Dias In A. Criterion-Referenced Test s

The objective of this study was to determine if black °elementary

o

pupils respond to a criterion-referenced reading tett. in a manner indi-

cative of test bias.

There is eVidence.that-standardized chievement.tests can be biased..

to a degree as yet unknown4e.g.,-Green 1971; Green .6, Draper, Note A).

,biased achievement test may be defined as a test that measures'at least
A

V
partly different things for different groups (Green, Note 2); unlessthat

feet is recognized, fhe scores may well.be interfteted in a4aanner mnfair.

to one or more Of the groups. An example is a Teadincomprehention test

that measures both comprehensionand vocabulary for One groaplut only
o

'comprehension for a second group since the stadents'in the latter know,g11

.

the terms (Williams, 1970; Gran & Draper, Note 1). Differential. prior know,
o

ledge of the content could also be a biasing factor in the scores of such a
t.

test: Note that differences in mean scores between groups is not evidence,

.

.

of bias acCordingto this definition. Only differences in the meaning a.

the scores as evidenced by differential interrelationships can be taken

asindicative of bias.

If the example of bias just given is taken as an example of its0=tare, .

it can be argued that criterion-referenced achievement tests (CRTs) should
.

be legs biased than ordinary norm-referenced achievement tests (Green,

1973). There are two reasons why this might ,be the, case: First,.all

items are written to a specific objective and are not chosen fot psychometric

characteristics, such as difficulty and discrimination, which can result

C

-,

a

a
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from factors unrelated tacachiivement of thatpjective. Thus the role of

\ .

sin

, i

general background- may, than 40)the typical broad norm-referenced

. . .

"test. ORT),.. The second, reason is based On the-fact that in a, CRT the items
. ,

4 ,.

are not designed,to deal with a broad range of objectives and alSO on the
. .

fact that Cores are not summed across objectives, Theselacts,redute the

,, .

_probability that variatiOns,in unspecified skills will proVe to be 4

. .

dominant factor" in the scores. This reasoning means'that a criterion-

P-referenced achievement test should be generally less biased than the typ-i-

/.-. . ,.

cal .genefal,standardizetachievement-test in the sahib broad area provided
.4 .iP

that differential general"backgidund is responsible for the bias:
.. .

However; ifis posiihle instead to conceive of test bias, as idirect

,

jpansequence of the systematically different interpretations given tine items

by the different grouPs',1!resumably, the reason would be differences in

. . ,

cultural values or language systems. In this case, one might expectthe

measures Of.onlY'sokeof.the objectives in the criterion-referenced test

to show much bias.

in either-case factoranalyses'of test scores might yield information ".

relevant to the issues. Wthe factor structure of a CRT differs,for

.

blacks and whites, the test"may becalled biased. Note that if done the

same,wa) the interpretation.Of scores, for'one group or the other wouldle

at 19ast partly erroneous ana prObahly unfair,4 Presumably the'interpreta-

'tions would fit,the majority groUpbest:(unless the.test were built by and:

N ' .t, , , ' '

for the minority group)., It seems reasonable to expect that the introduc-

1
0

.
. a

tion standarized achievement andapfttude
.

measures into the data set

,
.

would.Chang&the factor strutpre More for blacks.than Whites if bias exists.

or
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Another approach. is to develop an empirical hierarchy* Among the 'object;,

ct, . .

tiVes using the contingency analysis technique developed by ROudabush (1974).

fl

6

Sias in a CRT
4

P

k5

The structural hierarchy of objectives created from a contingency analysis

should yield paralle1, results fof the two groups if there is no bias, but

*-wHifferent stryctural pattern olf objectives if there-is bias.
00

,8
A third way to look at this question is through regression analyses.

,4

If. the regression equations using CRT scored to Predict INTRT scores - yield
qt

less adequate predictions fdr one group than forlhe other as shown byvcross

validation, it follows,thai the CRT measures less of what the NRT measures
,

in 'this latter group than the former. If -.the regression equations for one

°i" 0,.
C. z a

,, .

a,. gtoup" applied to the other produee poor predictions, that agalavis,evidence

that the tests are mdasuringdifferent things and that bias exists..

Method '

0

o

Meesures.

Three instruments -were used, theo.Presdriptivepading Inventory

.

(PRI) , the reading-tests of ,,the California Achievement 'Tests, .1970 ,Edition

. .,
`.(CAT), and the Short Form Test of Academic Aptitude (SFTAA): The PRIois a

.0.
,

-
criterion- referenced reading test measuring 90 objectives lin four over-

-'. . 4 .. ,

dapping levels. .Most of the,date,rePotted here are.based,on Level Bof the

rest. ,The 41 Level B. objectives which are typical of Grade 2 and Grade 3

,

curricula are listed in Table 1: Level C measures 2 objectives,"20 of

which are the'same as those in Level B. Separate scores. are reported for

each objective; there, is no ,total- score. The CAT tests are the traditional

standardized measures Of reading vocabulary and reading compte7.-
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hension; Level 1 designed4for Grades 1,5 2.9was used in this study.-.

Bias in a CRT
.5

The SFTAA is a.traditional group aptitude measure and yields both a'

language andta non-language score. -Level 1 which is appropriate for

Grades 1.5 - 3.4 -wasb
0

`insert Table 1 aboUt here

Subjects

The tests were administered to ,a number of groups in the.fall

of 1972 as partlof a larger ;txrdy.of the PIM. Datrfrom black pupils,

were obtained in a single large district in the southern region of the

United States; included are 935 cases at Grade 2 and'916 at Grade 3.\
To the degree this school district has characteristics that have

,,

uniquely affected the interaction of student's and test materials dif-

fetentially by ethnic group the inferenpes drawn tay not be general. .
N'

Data from a standard sample were collected in all regions of the

United States:, A standUrd sample is a representative group and includes

minorities in about the proportion they occur in the population. There

were 685.students in.the Grade 2 standard sample,

Q

o
Data Analysis

Three sorts of analyses were..made.

Two factor analyses were made for each group. The first

aed only the scores of the PRI; then second added-the CAT Reading

0

n

v
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Vocabulary,, CAT Reading Comprehension, SFTAA Language, and SFTAA Non-

language scores. Principal cempdnent analyses followed by varimax

rotations were done and interpraation,of all major factors was attempted..

z

Differences in structure among the grenps were,examined as -were the-

effects on structure of adding.the CAT and SFTAA.SCores to.those
. b

the PRI. In addition, the gimilar, Ity of the factor structures were exam -

ined by aioodificatienof a technique developed by Roudabush (1960. ,It

involves,using one matrix as the target and rying to,fit the other to.it.
' .

one vector at 'a time. It yields a similarity index.
0

a

.
1

k series of Contingency anal9 es were madeWithin-each group re-

)

latilig mastery of each objectivet 'that for every other (Roudabush, 1974).

The tstlts'were hierarchical pgtterns or.strfictures indiCating Which

objectives were prerequisites for which otherh: These hierarchieSwere

examined for major differences between the black and standard groups.

0 A

Finally, regression analgseb were made. PRI scc4es were used tO
,

predict CAT scores and vice versa.. Blackwhite differences in score..

interrelation's'hips Were examined by using the weights derived for one

,group on the other group and Comparing the adequacy of t e predictions

across'greups witWcross validation'samples Within group and across

1

grades withingroup./

Ak ,

NP'
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Results

Factor Analyses,

.Two factor.dnalyses were made for each of the three groups, one
.#

with and one, without the NRT scores; Tables. 2-7 show-the factor' loadings

.

for these six analyses. Factor I iS eSSntia4y the,S0me in all sit, dealing

primarily with comprehension bubwith a.etrong.word knowledge influence in

Grade standard and Grade 3 black groups.' CAT reading scores are promi-

,nent i factor, b it.is otherwige unchanged when they are not included

in the nalysis. The aptitude scores do not affect it.' Factor II,Appears

to be id ntical in all six; the objectives concern phonetic parts of words,
0.

especial y Vowel sounds. The.CAT and.UTAA.Scores are not related to this

dimension and their presence or absenceleaves it unaltered.,
0 - A 6

Ihsert.Tabres -7 about here

."

The sate cannot be said for. Factor III. 0 each of the three groups,.

.Aptitude pie s.either a .dominant or largeorole in the factor when present

but the three groUps differ even so: The thirdfactor without the normed

..tests is Color Attack Skills for the black Grade3 group, Word Knowledge
r

and Definitions in the black ;Grade 2 group, but Reading Cdpprehension as

0

well as Word'Attack.Skills and Definitions in the'Standard Grade 2 group.

The consistencies are even fewersmong the remaining factors aIthough

some parallels exist. For example,-Main Idea is-Factor IV in the.Grade2
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. 1-

standard and Grade 3 black PRI only Analyses hile it is_Factor. VI.tor

both The Grade *black analyses and Grade '2 ,standard group when
,

*the NRTs are included;
,

In short, the first two factors are alike among the groups and are

.

not seriously affected by the presence or absence of the CAT and SFTAA

Beyond that,-they are not2ileand are affected by. the additional
scores.

scores:.

black.

Grade 3 Black is a bit more likeGrade 2 standard than Grade 2

c

The similarity coefficients shown in Tables & and. 9 support these

be noted that these coefficients are derived
interpretations. It should

from theeunrotated matrices

off diagonal .halfare a

seem that, the first Iwp

and that, the zer,g coefficients in the upper

*
neoesSary outcome OE the technique. It can be

. ,

factor0 are generaliysimilar but that most of the

remaining'faCtors related to more than-one oilier factor' in,noevery

sisEent ways. These data do make thetwo'black groups look the most alike,

0,

isomeWhat°Conirary to!the interpretailon ofethe rotated structures. However,

.

tb-67Grade 2 groups differ the most. The presence or absence.ok tia norm--

referenced measures have relatively little systematic effects on the

-

g
efficients.

:Insert Tables 8 and .9'about'here
a

Ta

p

Since in all cases the first two factors account for many times

CO-

.s4 . the amount of the-variance
att ributable to any other factbr, one could'

tr ID.

.

A

O
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ar.guoi thht little evidence of bias as been found by.these two analyses.
4

However, the differences in both.the rOtated and unrotated factor matrices,

,

,v

are substantial forthe remaining factors that were judged to have meaning.,

From these data4t seems most reasonable tosinfer 4t there is somebias
. /

. in the PRI but that its amount 'is smalloand occurs for onbl.sothe objectives.

Contingency Analyses:
a

Figures.1 and 2 show the structure of Object:yes baser(' on the

Contingency analyses for Level AB of the PRI forthe htandard'sample

and black sample, respectively i- first that the general placement

e''t
e

of objectives in the hierarchy is'similar in the twb figureF; that is, the

objectiv'es at the bottom of the hierarchy tend to,be sane in both figures

,

,a0 those intermediate,and at the topoalso tend to be the saline.

ad.

Insert Figures 1-3 abOut here ,

The Main difference between he two is the greater number of inter-

Connections in the data.for.the black sample. The hierarchy for the stand

dard sample has many "end" points throughout the figure'where achieveient

'Of an objectfve
-

dohs not seem to contrihute'to achievement of other objec-

dye§ in the test. The hierarchy forethe black sample, on the other hand,

has only one end po &nt Objective _'1, Like VoWe1 Sounds -- other than tie

two end'points,at'th§ very top of .the hierarch Th's result may mean that
0

the students in the black sample need o learn the-phonic and structural

Al

.
ii-

't.

P

is4

a
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W.
y

;analysis,skills before they can progress far in reading even siMplestorles

".1 % ' .

,'.whilp the students ih the standard sample can progress in comprehension
.

_

I , 4 e. ,, A

skill while learning the.phonic and.ptrudtural-analysis mills as relatively
..

c -,
,

, .

g ,

separate activities. .
, ,

. . ,

Flgurp.r3"ahOwe a-hierarciiy for Level C of the test for a.third grade .

j -

,standard sample. 'The objectives forevel C of, PRI are somewhat,dif-
- St

fereht but there is oniiderable overlaP. betWeen the levels...The inter-
.

-L

connectednesSof'phonic and structural analysis skias-wite:comirehension

.-
6itillys apparent asfin the;Leve113 black satiple. One interpretation.
. -

. a .

, /

pOtsible is that as reading-passages become m e difficult, phpaic apd
. .

, t..

.:. . .

structural analysis skills become -more important in comprehendiggthe maie
,/v-

A dl
rials'and;:that, at LeVe1.13 of the PRI for thP bl.;ck.bamp..10, the' reading

p iassages;have,feconie difficult enzIgh,for this phehomenan'to iccur.. Another
.

4

-pOssibility
.

is that-SoUthern black studefits are drilIe&on.these discrete

.

.
.

1.

'.*.skills.muCh'bore than are students in gentrai. Neithet Of theSe

tions indicatesias in. the test as we have defined

explana-

.

A final possiblliii is that the'standard'sample students, 'because of

'a relatively' enriched preschoolexperiencei implicitly.fihver mny of, these.

'phonio and structural- analysis skills (although not necefsarily,at a
ot. 4, 4,4 '

m'asteryt level) (:) that they can proceed more directly to mastering 'cOmpre-,A."
hensiorr obj&tives,,while the black students regare'drill7Sh-these skills.

o.
7----/"--

,before proceeding fat with comprehension objectives. This might4ndicate .

, , 1
..

..;
biaso.in the first-sense of the deflation given earller,atd the cause of

, c

the bias ia.probablydeficiehdiesjn the.eariy education of the students.

3126
N

,

Z

I



Regression Analyses

The outcomes of the regression analyses are summarized in .Tables 10
, ,

. .44%

tbrough:.13j, _Table ID showS'the.results of the prediction of CAT scores

a
from the 41 PRI scores. Each group was 'divide'd randomly into 70% and '

102samPles and the latter groUP.was.tIsed for'cross;validatiOn. The cross .

Validation values are near the CAT reliabilities for the Grade 2 -standard

group and thekGrade3 black group but..loWer for the Grade 2 black'grou.

it:seeMS ProbAie.that theseJowar figures reflect lower.!ireliAbilities

for the.P.RrscbreS-gMOnvtfiese MeanXscotes suggest'that

the "
. ,

test'kAs many'ca.seston C.diffieu1for,meAningfur varl tions in

scores tn, occur. Given-that explanation,of the.qower CorrelatiOns.for

- .
the .Grade 2 black7stores, one can infer from Table 9 that the test

o

generally mea ures the same thing for both groups.'

Insert Tables 10-13-1'13-Out here

,41

-Tables 11 through 13 show the predictions of PRI scores from the two

CAT reading scores. The predictions aregoderately good for many of the

objectives in the.standard groups, less, good:for the Grade 3 black group

. .

and frequently.poor for the Grade 2-blaCks. In each of the three groups

.

the cross validation results areas often a point pr, two higher-than 'the

obtained multiple R
.

as.they are below.it; substantial4shrinkages occur in

only a few-instances, In all cases; substitUting the weights. for one Of

the other groups yields multiple Rs just about the game as those in the
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withifigroup-cross validations. In this instance at least the result:is

uaambiguoue: no evidence of. bias.
.

Conclusions

;Recognition that achieveMent tests of'any type are-probably somewhat

7

biased should be.given by-4anyone using tests with individuals orzroups
,

having divergent backgrounds..:. It seem" reasonable to infer from _thia

report that this isless ofraYcOncern the mqte specific and welt-defined

"
(concrete) the behavior being measured. Thus standardized norprreferenced

, , ,

adhieVement tests.are probably more-biaseC.because they measure' broader

functions than criterion-referenced tests. Both are biased to a degree,

" e 4, :

large or small, that is yet to be asseved since no absolute measure of

amount of bias exists: HoweVer, the evidence presented here makes it

seem reasonable tb aseume the degree is.emall in criterion- referenced tests;

at leastwe'believe that the amount of bias in the criterion-referenced

test we studied is small.

J

Ns,
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w
o
r
d
 
i
f

s
u
b
s
t
i
t
u
t
e
d
 
f
o
r
 
t
h
e
 
'
i
n
i
t
i
a
l
o
r
 
-
f
i
n
a
l
 
c
o
n
s
o
n
a
i

t
h
e
 
w
o
r
d
,

I
d
e
n
t
i
f
y
 
n
u
m
b
e
r
 
o
f
 
s
y
l
l
a
b
l
e
s

i
n
 
p
r
i
n
t
e
d
 
w
o
r
d
s
.

I
d
e
n
t
i
f
y
'
r
h
y
m
i
n
g
 
w
o
r
d
s
.

I
d
e
n
t
i
f
y
 
s
i
l
e
n
t
 
l
e
t
t
e
r
s

w
i
t
h
i
n
 
g
i
v
e
n
 
w
o
r
d
s
.

o

,
i
d
e
n
t
i
f
y
 
s
i
l
e
n
t
 
v
o
w
e
l
s
 
i
n

g
i
v
e
n
.
w
o
r
d
s
.
:
'
-
-
-

4
.

,
i

.

I
d
e
n
t
i
f
y

a'
 w

or
d

t
h
a
t
 
c
o
n
t
a
i
n
s
 
t
h
e
 
s
a
m
e

so
un

d
a
s
 
t
h
e
,

s
o
u
n
d
-
i
n
 
a
 
g
i
v
e
n
 
W
o
r
d
.

.

I
d
e
n
t
i
f
y
 
a

o
r
d
 
t
h
a
t
 
c
o
n
t
a
i
n
s
 
t
h
e

s
a
m
e
 
"
r
 
-
 
c
o
n
t
r
o
l
l
e
d
 
o
w
e
/
 
e
"
i
n
d

a
s
 
a
 
g
i
v
e
n
 
w
o
r
d
.

-
.
-

v
a
r
i
a
n
t

I
d
e
n
t
i
f
y
 
a
 
w
o
r
d
 
t
h
a
t
 
h
a
s

t
h
e
 
s
a
m
e
 
s
o
u
n
d
 
a
s
 
a
n

u
n
d
e
r
l
i
n
e
d
 
d
i
g
r
a
p
h
 
o
r
 
d
i
p
t
h
o
n
g
-
i
t
i

a
 
g
i
v
e
n
 
w
o
r
d
,

1
7
b

I
n
f
l
e
c
t
e
d
 
W
o
r
d
s
:

e
n
d
i
n
g
s

1
8

&
 
'
a
f
f
i
x
e
s

P
o
s
s
e
s
s
i
v
e
s

ti

I
d
e
n
t
i
f
y
 
a
n
 
a
f
f
i
x
 
t
h
a
t

m
a
k
e
s
 
,
s
e
n
s
e
 
w
h
e
n
 
a
d
d
e
d
 
t
o
-
a

w
o
r
d
 
i
n
 
a
 
p
h
r
a
s
e
 
o
r
 
s
e
n
t
e
n
c
e
.

: I
a
e
n
t
i
f
y
.
t
h
t
7
c
O
r
r
e
c
t

f
o
r
m
 
o
f
 
a
 
n
o
u
n
.
o
r
 
p
r
o
n
o
u
n
'
t
o

c
o
m
p
l
e
t
e
 
a
 
g
i
v
e
n
-
"

s
e
n
t
e
n
c
e
,



N
u
m
b
e
r

L
a
b
e
l

1
9

,
O
;
 
A
d
j
e
c
t
i
v
e
s
:

p
o
s
i
t
i
v
e
,

T
a
b
l
e
 
1
 
C
o
n
t
i
n
u
e
d

a
s
s
-
.
3
n
 
a
 
C
R
T

D
e
s
c
r
i
p
t
i
o
n
'

-
-
I
d
e
n
t
i
f
y
 
t
h
e
 
c
o
r
r
e
c
t
 
f
o
r
m
 
o
f
 
a
n
 
a
d
j
e
c
t
i
v
e
 
-
-

p
o
s
i
t
i
v
e
,
 
c
o
m
p
a
r
a
t
i
v
e
,
 
o
r
 
s
u
p
e
r
l
a
-

c
o
m
p
a
r
a
t
i
v
e
,
 
s
u
p
e
r
l
a
t
i
v
e

t
i
v
e
 
-
-
 
t
o
 
"
c
o
m
p
l
e
t
e
 
.
,
a
s
e
n
t
e
n
c
e
:

2
1

P
r
o
n
o
u
n
s

I
d
e
n
t
i
f
y
 
t
h
e
 
c
o
r
r
e
c
t
 
p
r
o
n
o
u
n
 
t
o
 
c
o
m
p
l
e
t
e
 
a

s
e
n
t
e
n
c
e
.
`

2
3

C
o
n
t
r
a
c
t
i
d
n
s

I
d
e
n
t
i
f
y
,
c
o
n
t
r
a
c
"
i
o
n
s
 
f
o
r
 
g
i
v
e
n
 
w
o
r
d
 
i
f
i
r
s
 
o
r
 
i
d
e
n
t
i
f
y
 
w
o
r
d
 
p
a
i
r
s
g
i
v
e
n
 
t
h
e
i
r
,

6

.;n
t.

2
7

°

c
o
n
t
r
a
c
t
e
d
 
f
o
r
m
.

W
o
r
d
 
S
t
r
u
c
t
u
r
e
:

e
n
d
i
n
g
s
'

I
d
e
n
t
i
f
y
 
r
o
o
t
 
w
o
r
d
:
l
i
v
e
n
 
a
 
w
o
r
d
 
w
i
t
h
 
a
n
.
a
f
f
i
x
 
r
e
q
p
i
r
i
n
g
 
a
 
s
p
e
l
l
i
n
g
 
c
h
a
n
g
e
 
o
r

w
i
t
h
 
s
p
e
t
l
i
n
g
'
c
h
a
n
g
e
s

V
e
r
b
 
T
e
n
s
e

i
d
e
n
t
i
f
y

a
 
g
i
v
e
n
 
r
o
o
t
 
w
o
r
d
 
t
h
e

c
o
r
r
e
s
p
o
n
d
i
n
g
 
a
f
f
i
x
e
d
 
w
o
r
d
 
r
e
q
u
i
r
i
n
g
,
 
a

?

s
p
e
l
l
i
n
g
 
c
h
a
n
g
e
.

I
d
e
n
t
i
f
y
 
t
h
e
 
C
o
r
r
e
c
t
 
v
e
r
b
 
p
h
r
a
s
e
 
t
o

.
c
o
m
p
l
e
t
e
 
a
 
s
e
n
t
e
n
c
e
 
i
n
 
t
h
e
 
p
r
e
s
e
n
t
 
o
r
 
p
a
s
t

t
e
n
s
e
_

.
3
4

D
e
f
i
n
i
n
g
 
A
f
f
i
x
e
d
 
W
o
r
d
s

i
d
e
n
t
i
f
y
 
t
h
e
 
c
o
r
r
e
c
t
 
d
e
f
i
n
i
t
i
o
n
s

o
f
 
a
f
f
i
x
e
d
 
w
o
r
d
s
:

4
7

C
o
n
t
e
x
t
:

m
e
t
a
p
h
o
r
s
-
 
-

I
d
e
n
t
i
f
y
_

l
i
c
o
r
r
e
c
t
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
a
m
e
t
a
p
h
o
r
i
c
a
l
 
p
h
r
a
s
e
 
i
n
 
c
o
n
t
e
x
t
.

-
4
8

W
o
r
d
 
D
e
f
i
n
i
t
i
o
n
 
i
h
 
C
o
n
t
e
x
t

I
d
e
n
t
i
f
y
 
t
h
e
 
'
c
O
r
r
e
c
t
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
a
w
o
r
d
 
a
s
 
i
t
 
i
s
 
u
s
e
d
 
i
n
a
 
g
i
v
e
n

s
e
n
t
e
n
c
e
.

4
9

W
o
r
d
 
D
e
f
i
n
i
t
i
o
n
 
i
n
I
s
o
l
a
-
.

I
d
e
n
t
i
f
y
 
t
h
e
 
c
o
r
r
e
c
t
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
a

w
o
r
d
 
g
i
v
e
n
 
i
n
 
I
s
o
l
a
t
i
o
n
.

.
,

t
i
o
n

5
0

y
f
u
l
t
i
-
m
e
a
n
i
n
g
 
W
o
r
d
s
 
&

G
i
v
e
n
 
a
 
p
a
r
t
i
c
u
l
a
r
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
a
m
u
l
t
i
-
M
e
a
n
i
n
g
 
w
o
r
d
,
 
i
d
e
n
t
i
f
y
 
a
j
a
e
n
t
e
n
c
e
 
i
s

N
h
i
c
h
 
t
h
e
 
w
o
r
d
 
i
s
 
u
s
e
d
 
i
n
 
t
h
e
 
s
e
n
s
e

d
e
f
i
n
e
d
.

5
2
,

S
y
n
o
n
y
m
s

I
d
e
n
t
i
f
y
 
t
h
e
 
c
o
r
r
e
c
t
 
s
y
n
o
n
y
m
 
f
o
r
 
a
w
o
r
d
 
g
i
v
e
n
 
i
n
 
i
s
o
l
a
t
i
o
n
.

5
4
a

H
o
m
o
n
y
m
s

I
d
e
n
t
i
f
y
 
t
h
e
 
c
o
t
r
e
c
t
l
i
o
m
o
n
y
m
 
f
r
o
m
 
a

g
i
v
e
n
 
p
a
i
r
 
t
o
 
c
o
m
p
l
e
t
c
A
n

i
n
c
o
t
t
l
e
t
e
 
s
e
n
t
e
n
c
e
.
,

5
5

H
o
m
o
g
r
a
p
h
s

I
d
e
n
t
i
f
y
 
t
h
e
 
c
o
r
r
e
c
t
 
h
o
m
o
g
r
a
p
h
 
f
r
o
m
 
t
w
o
 
g
i
v
e
n

p
h
o
n
e
t
i
c
 
t
r
a
n
s
c
r
i
p
t
i
o
n
s

(
e
.
g
.
,
 
w
i
n
d

w
i
n
d
)
 
t
o
 
c
o
m
p
l
e
t
e
 
a
 
g
i
v
e
n
 
i
n
c
o
m
p
l
e
t
e
 
s
e
n
t
e
n
c
e
.

o



I
h
i
m
b
e
r

5
7
a
-
4
1

L
a
b
e
l
.

E
v
e
n
t
 
S
e
q
u
e
n
c
e

B
i
a
s
 
1
4

.
C
R
.
T
.

T
a
b
l
e
 
l
'
C
o
n
t
i
n
U
e
d
.

1
7

I
d
e
n
t
i
f
y
 
w
h
a
t
 
h
a
p
p
e
n
e
d
 
o
r
 
w
h
a
t
,
 
a
 
c
h
a
r
a
c
t
e
r
 
d
i
d
 
f
i
r
s
t
o
r
 
l
a
s
t
 
i
n
 
a
 
g
i
v
e
n
 
s
t
o
r
y
.

5
8

S
e
t
t
i
n
g

I 
-.

.

I
d
e
n
t
i
f
y
 
t
h
e
 
s
e
t
t
i
n
g
 
o
f
 
a
.
s
t
o
r
y
,
 
a
 
d
e
s
i
g
n
a
t
e
d
 
p
a
r
t
 
o
f
 
a
 
s
t
o
r
y
 
o
r
 
w
h
e
r
e
p
a
r
t
i
c
u
l
a
r
©

v
e
n
t
s
 
o
c
c
u
r
r
e
d
 
i
n
 
a
 
s
t
o
r
y
:

5
9

S
t
o
r
y
 
D
e
t
a
i
l
:

r
e
c
a
l
l

I
d
e
n
t
i
f
y
 
s
p
e
c
i
f
i
d
 
e
v
e
n
t
s
,
 
p
l
a
c
e
s
,
 
o
r
,
 
n
a
m
e
s
 
t
h
a
t
 
o
c
c
u
r
r
e
d
 
i
n
 
a

g
i
v
e
n
 
s
t
o
r
y
.

6
2

C
a
u
s
e
 
&
 
E
f
f
e
c
t

I
d
e
n
t
i
f
y
t
h
e
c
a
u
s
v
f
 
a
 
g
i
-
V
e
n
 
e
f
f
e
c
t
 
i
n
 
a
 
s
t
o
r
y
 
o
r
-
t
h
e
 
e
f
f
e
e
E
d
f
.
9
.
 
g
i
v
e
n
 
c
a
u
s
e

i
n
 
a
 
s
t
o
r
y
.

6
3

I
n
f
e
r
e
n
c
e

M
a
k
e
 
c
d
r
r
e
c
t
 
i
n
f
e
r
e
n
c
e
s
 
a
b
o
u
t
 
r
e
a
d
i
n
g
 
m
a
t
e
r
i
a
l
 
o
r
 
a
n
s
w
e
r
 
q
u
e
s
t
i
o
n
s
 
t
h
a
t
 
r
e
q
u
i
r
e

i
n
f
e
r
e
n
c
e
s
 
t
o
 
b
e
 
m
a
d
e
.

-
7

1
4
-

6
4
.

C
o
n
c
l
u
s
i
o
n
s

D
r
a
w
 
c
o
n
c
l
u
s
i
o
n
s
 
f
r
o
m
 
d
r
e
a
d
i
n
g
 
m
a
t
e
r
i
a
l
 
o
r
'
a
n
s
w
e
r
 
q
t
;
e
s
t
i
o
n
s
 
t
h
a
t
 
r
e
q
u
i
r
e
 
c
o
n
c
l
u

s
i
o
n
s
 
t
a
 
b
e
 
d
r
a
w
n
.

C
o
t

6
6

P
r
e
d
i
c
t
 
F
u
t
u
r
e
 
A
c
t
i
o
n

A
n
t
i
c
i
p
a
t
e
 
o
r
 
p
r
e
d
i
c
t
 
f
u
t
u
r
e
 
a
c
t
i
o
n
 
o
r
 
e
v
e
n
t
s
 
b
a
s
e
d
 
u
p
o
n
'
r
e
a
d
i
n
g
 
m
a
t
e
r
i
a
l
.
.

6
7
e

M
a
i
n
 
I
d
e
a

I
d
e
n
t
i
f
y
 
t
h
e
 
m
o
s
t
 
a
p
p
r
o
p
r
i
a
t
e
 
w
o
r
d
,
 
p
h
r
a
s
e
,
 
o
r
 
s
e
n
t
e
n
c
e
 
t
h
a
t
 
d
e
s
c
r
i
b
e
s
 
t
h
e
m
a
i
n

i
d
e
a
 
s
a
f
e
.
 
p
a
s
s
a
g
e
 
o
r
 
s
e
l
e
c
t
 
t
h
e
 
m
o
s
t
 
a
p
p
r
o
p
r
i
a
t
e
 
t
i
t
l
e
 
f
a
r
 
a
 
p
a
s
s
a
g
e
.

6
8

,
C
h
a
r
a
c
t
e
r
 
A
n
a
l
y
s
i
s
:

I
d
e
n
t
i
f
y
 
t
h
e
 
f
e
e
l
i
n
g
s
 
o
f
 
a
 
c
h
a
r
a
c
t
e
r
 
a
t
 
a
 
p

,
g
1
4
1
a
f
t
k
i
m
g
5
o
r
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
s
t
o
r
y
.

%

f
e
e
l
i
n
g
s

%
-

6
9
"

C
h
a
r
a
c
t
e
r
 
A
n
a
l
y
s
i
s
:

m
o
t
i
v
e
 
o
r
 
c
a
u
s
e

I
d
e
n
t
i
f
y
-
t
h
e
 
r
e
a
s
o
n
 
f
o
r
,
 
o
r
 
j
u
s
t
i
f
i
c
a
t
i
o
n
 
o
f
,
 
a
 
s
t
o
r
y
 
c
h
a
r
a
c
t
e
r
 
a
 
a
c
t
i
o
n
.

7
0

-
C
h
a
r
a
c
t
e
r
 
A
n
a
l
y
s
i
s
:

I
d
e
n
t
i
f
y
 
d
e
s
c
r
i
p
t
i
v
e
 
-
w
o
r
d
s
 
o
r
 
s
e
n
t
e
n
c
e
s
 
a
p
p
l
y
i
n
5
 
t
o
 
t
h
e
 
t
r
a
i
t
s
 
O
r

a
t
t
l
!
t
u
d
e
s
 
o
f

7
7
2

d
e
s
t
.
t
w
o
r
d
s
,
 
t
r
a
i
t
s

S
e
n
s
o
r
y
L
.
I
t
h
e
r
y

c
h
a
r
a
c
t
e
r
s
 
i
n
 
a
 
s
t
o
r
y
:

.0

I
d
e
n
t
i
f
y
 
t
h
e
 
m
o
s
t
 
i
n
t
e
n
s
e
 
o
r
 
a
p
p
r
o
p
r
i
a
t
e
 
i
m
a
g
e
r
y
 
f
o

t
h
e
 
s
e
n
s
e
 
t
o
 
w
h
i
c
h
 
g
i
v
e
n
 
s
e
n
s
o
r
y
 
i
m
a
g
e
s
 
a
p
p
e
a
l
:

O
v
e
n
 
s
e
n
s
e
 
o
r
 
i
n
d
i
C
a
t
e



.
N
u
m
b
e
r

L
a
b
e
l

f
k

7
4

F
i
g
u
r
a
t
i
v
e
 
E
x
p
r
e
s
s
i
o
n
:

d
e
f
i
n
i
t
c
o
n

A

7
7
a

M
d
o
d

7

7
8
'

T
i
m
e
 
S
i
i
'
a
n
r
&
 
P
e
r
i
o
d
-

,

T
a
b
l
e
 
1
 
C
o
n
t
i
n
u
e
d
.

D
e
s
c
r
i
p
t
i
o
n

.
.

.
-
-

.
.

.
,

I
d
e
n
t
i
f
y
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
,
o
f
 
a
 
f
i
g
u
r
a
t
i
v
e
 
e
x
p
r
e
s
s
i
o
n
 
4
6
 
u
s
e
d
 
i
n
 
a
 
s
e
n
t
e
n
c
e
o
r
 
a
t
o
r
y
,

.
.

e

B
i
a
s
 
i
n
 
a
 
C
R
T

1
8
'

I
d
e
n
t
i
f
y
 
s
t
o
r
y
 
e
l
e
m
e
n
t
S
'
t
h
a
t
 
s
e
t
 
t
h
e
 
m
o
o
d
 
o
f
 
a
 
s
t
o
r
y
.

I
d
e
n
t
i
f
y
 
t
h
e
 
p
e
r
i
o
d
,
 
o
r
 
t
h
e
 
t
i
m
e
 
s
p
a
n
 
o
f
 
a
,
 
s
t
o
r
y
;
 
a
-
p
a
r
t

O
f
-
1
 
s
t
o
r
y

o
r
 
a
 
p
a
r
t
i
c
4
-
:

P

l
a
r
 
e
v
e
n
t
 
J
'
r
 
a
 
s
t
o
r
y
:

8
3
a

R
e
a
l
i
t
y
 
a
n
d
 
F
a
n
t
a
s
y

,
I
d
e
n
t
i
f
y
m
a
k
e
-
b
e
l
l
.
q
m
-
a
n
d
-
r
e
k
r
I
i
i
i
i
e
n
e
e
s
 
I
n
 
a
 
g
r
o
u
p
,
 
o
f
 
S
e
n
t
e
n
c
e
s
.

.

f
l
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A -

Similarity.Coefficients BetweenTactors for PROCAT/SFTAA

Standard
n Blapk Giade 2 Factor

6

Grade 2
_

, 04i_
Factor I II III IV % V VI

%,....7-
I .987 .000 .000

If: .. -.061 .799 .000

II/
a

.074 -.395 .393

IV .026. .055 .082

*- :007 - .004 .375

VI r.017 -.141 -421

itandaid

Grade 2

actoi. I II

- 7.993 .009

II -.041 ,.898

VIII .043 -.143

IV .003 -.112

V -.130

VI -.025' -.003

.000 .000.

.000 .000 .000

,. .000 : .000 .000

.346 .000 . .000

(
V

.520 .089. .000

-.105 .4'88 " .091

Black Grade. 3, Factor.

.000

.782

-.104

.216

-.126

III

.000

IV

.000

.000

.000

.538

.345

.144

Blck
.Black Grade 2 Factor.

Grade 3

V VI

.000 ;poo .

.boo ,000

.000 .000

.000 .000-

-.290 .000

. .099 .435'

vlkb

Factor I II III : IV V VI-. _

.000

.000

.000

.000.

.000

,.509

,

1 .993 .000 .00e' .000 .000
6 A

II- -.004 .922 .000 .000 .000

A
III .044 ,-.938 #if6'2 .. .000 .000

IV '.018 -.152 -.293 .658 -..000

..,v

V -.005' -.050 1 -.016 . .217 .386,

VI 1011 .108 -.153 .008 .242

a



Table 9

Similarity Coefficients" Between Factors foroPRI Only

Mae in a CRT
36

Standard Black Grade 2 Factor

Grade 2

Factor I II III IV V. VI

.r

I ..988 .000 .000 .000. .000 -.007

. .

II -.058 .89.7 .000 .000 .000 -.004

III - .061 . -.224 .584 .000 0.000 . .003

\ :

IV -.006 , -.009 .418,
.

.124 :000. .000

I,-

i

V. ,-.022'. -,,,07)0 -.092 . .469 ,.032 4000

71,

VI .058 .136 -.286' -.305 ..446 .166

0
,.

Black Grade 3 FactorStandard

Grade 2

Factor I II III IV 7 V VI

.994 8.000 .000

III -.041 .911. -.0b0

.039 - -.227 .682

.033 -.043 .269

V. -.020 -.040

'VI .032 -.302 .

.000 .000 , .000

.000 .00D .000

.000 .000 .000

.232 .boo .000

-.176 .549 7 .000.

.204 -.286 .576

Black 'Black Grade 2 Factor.

Grgde 3

Factor I II _nip ITT V VI

I .90 ..000 .000 o .000 .
.000

p
.

II -.001 .921 .000 .000 .000 .000

.,III .020 .128 .826 . .000 .000 P .000

IV p .042 .../
-.102 0=.046 .701 .000. .000

3'

V --.021 ,-.016 '.088. .022 .569 .000

'h. -1.024 .075 -.192 .000 ,.119 .581 :

1
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Table 10

I.

Bias in A CRT
37

COL-relations. Between Predicted and "`

Obtained CAT Sdies, PRIEPrTeiiCting CAT

Weights",

Used

Standard, Grade 2. Standard

a
Prade 2 ..

,Black, Grade 2 ° Standard

dladeqg .°

Black, Grade'2 Black

O 'Grade 2

StandArd-, Grade 2

Black, Grade 3

Black, Grade 2

.Black

." ''Grade 2

Black

Grade,3 '-

Black 7

Grade 3

CAT

Reading

O

CAT. CAT

Reading 'Total

Vocabulary Comprehension Reading

.80 78 .83

t6l..

.67

.19

.74

Black, Grade,2 Black

Black, Grade 3

IS

Black, Grade 3

Grade 3

Standard

Grade 2

Black

.Grade 2

..6 .68

. 65 .71,

.76
r

.77 .83 .83

63'

<a.

.82

45.

. 76

fl

.86

.78



Table 11

dbrrelations Betweenbbtained and Predicted

PRI Scores, CAT Predicting Grade 2 Standard

1140-ple
f.4

Variable --Cortnation,

Vowel Sounds - -matching likeor variant .63

2 ConSonant Sounds -Letterg, .57
, vs-

.

5 ,Consonaht SUbstitution-Initial k Final : .31 ,

.. .

.

74i Syllables-7Number , .25
,

8 Rhyming Word Parts
,.., .52

9 Silent Letters. .65.

10 Salent-VOwels '' .61

11' Variant Vowel Soutids--Y .51'
..

12 Variant Vowel Sounds--R controlled .46

14 Phonetic Parts--Vaiignt Sounds .46

1718 Inflected Words--Endings kAffixer;

.

18 Possessives .61-
$

,
a .!

19 Adjectives-Pos., ay., Super. .62.."

21 PrditOuns .

i , .65 'a. ,

23 Contractions-f-Word Pairs/Verb Phrases .61

26. '7%Word Structure-Endings, Spelling Change .42

27. Verb Tense :65

L_
34 D6fining,Affixed Words

.
- .58

. \
47 Phrase Defined in. Context .40

48 Word Defined in Con1text '.458

.49 Word. Defined in Isolation .58

50 -Multimeaning'WOrds & Definitions : .27

'52 SybonYms7-Selection

54A ROmonym PaIrst-Selection

r9

:68

.5Q

t

Bias in a CRT
38

Crosd Validation

'Grade 2

Standard

.62

..55 7

.32

.30

.48

Grade 2'

Elack

.E2

.55

.31

.30

.48

4

'Grade.3

Black

.62

.53

.33

428

.48.-

.63 .63 .63

<,.

.63
.

.62 ....63

.42 .42 - .43

.32 .32
1!"

.33

.42 .32) .43

.62 ,61 .62

. 0

.65 .63 .65

.61 .62 .62
. ,

.64 .64 , .64

.56 .56 .56

.43 '.41° .43

.60 .60 .59

.54 .55 .55
,a

.39 .36 .38

.57 .57. .57

.52 .52 .52

31 .31 .31

.73 .73 .73

.44 .45 .43
e.
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6

Variable

55 Homographs -- Selection

57a Event Sequence

Bias in a CRT $

Table 11 Continued 39,

4

Cross ValidatiotV
rlt

.'Multiple Grade 2 Grade 2., Grade 3

. , . !

Correlation Standard Blaek Slack

0

58 Story Setting

59 StOry 'Detail -- Recall or Descrii*Wordy

62 Cause or Effect

63 ,Inference

164Conclusion--Formation

66 Predicting Future Action

67a Main ideaSummary, Tittle or Theme

4 ,

68 Character Analysis--Feelings

,e . o .

69 Character' Analysis--Motive or Cause

70 Character inalysis--Desc. Words, Traits

.

'72 Sensory Imagery

-1 74 Figuratiye Expressions--Definition

77a Mood

78 Time Span & Period

lk 183a Reality'& Fantasy 1

rp-

.35

.51 .53

,

.39

.53

:48 ., .49.4 .49

tq
.

A

.67 .67 .66

.62 .- .62 .62

.58 .53
.51.

.67
O

.66 .66,

.63 . .63 .61

.39 a .31 Al

.68 .70 .70

.57 .6r. i .62

.55 .59 .59

.61 .65 .65

.60 .63 .63

.59 .61 .60

..55 .55 .55

.48 .43 .43

0

.39

.49

.68.

.61

.53 ,.,.

.66

10

.63

.31

.68

.61

.59

N-.-
.65,

.63

.61

.55
.--

.43



Table 12

Correlations Between Obtained andPredieted

PRI Scores, CAT Prediettng,PRI: Grade 2, Black

r

S

Bias in a -CRT
40

Variable

1 'Vowel Sounds7-matching like or variant

2 Consonant Sounds--Lettera

5 Consonant-Substitution-Initial & Final

7b Syllables -- Number'

N.Multiple

Correlation

.28:

.39

.34

.29

.Cross'Validaiion

Grade 2 Grade 2

Black SVAind40

.20 .20

.36

.28 .29

.32 .32

8 Rhyming Word Parts

-4

.22 .21) ..21,

9 Silent Letters .36 .31 .33

lb Silent Vowels. .42 .40

11 Variant VoWel SOunds--Y .23 .22 .21

11. -Vaiiant Vowel Sounds--R controlled .13 .12 .12

14 Phonetic Parts--Variant Soul* .10
.

-.0k -.01

17b Inflected Words-LEndings & Affixes .39 .42 ;41

18 Possessives .55 .53 .53 .

19 Adjectives-- Comp., Super: .38 137

21 Pronouns .54 -.55 .55

23 Co tractions-Word Pairs/Verb Phrases .37 .38 .38

/6 Word Structure =7Endings Spelling Change .21 .18 .17

27. Verl) Tense .43 .40 .40-

34 Defining4faxed Words .33 ..25 .25

47 Phrase-Defined'in Context .16 .20 .19

48 Word Defined.in Context .35 .33 .31

-49( Word Defined in Isolation .32 . .37 .37

-50 'Multimeaning Words SelDefinitions .16 .13 .11

52 Synonyma-7SelectiOn
41' .35 .35

541.0onym Pairs--Selection .23 .18 .18



13)

Tate 12 Continued'

Bias
41 .

o

Variable

Multiple

Correlation

( %

Cross Validation

Grade 3' Grade. 3

Black m Standard
0.

55 Homographs., -Selection 0 .08 .05 .04

V

57a Event Sequence .47 .4?

58. Story Setting .32

:59 Story Det 1-Recall or Descrip: Wards .52 .52 .52

62 Cause or Effect .52. .56 .2.56

63 Inference, .45 .45

64 Conclusion -- Formation

66 Predicting Future Action .42 .35 .34

67a Main Idea -- Summary, Titl or Theme .16 .18 .18.

68 Character Analysis -- Feelings .46 .44 .44

69 Character Analysis-NOtive or Cause .52 ;. .42 . .42

.-/

70 Character Analysis-Desc. Words, Traits .1, .10 .33

,72 Sevoryamagery :42 .39 .38

74 FigurativeExpressions-Definition .36 ..47 .46

77a Mood

1*.f

.37 .33

78 Time Span & Peribd .33 .33 .35 )/

83a Reality & Fantasy .27; .22 .22

43
0

U
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Bias in a CRT

Table 13

Correlations' Between Obtained and adicted

PRI Scores, CAT, Predicting PRI: Grade 3, Black

a
. Variable

1 Vowel Sounds -- matching like or variant

2. Consonant Sounds -- Letter,

5 Conson4t SubstitutiOn-Initial & Final

7b Syllable-Number

8.- Rhyming Word Part

9 Silent Letters

10 Silent Vowels

11. Variant Vowel Sounds--Y

12 Variant Voi,;.m1 Sounds--R controlled

14 Phonetic Parts--Variant Sounds'

. ,
17b Inflected Words-,-Endings'& Affixes.'

18 Possessiiies ..

19 Adjectives-Pos., Comp.; ,Super.

21 Pronouns,...
,,

.
. .

23 Contractions-Word Pairs/Verb Phras'

26 Word Structure -- Endings, Spelling Change

.27 Verb Tense 0

34 Defining Affixed Words

47 Phrase Defined.in Context

48 Word Defined in-Cqntext '

49 Word Defined in Isolation

50 Multimeaning Words & Definitions

.,:.

.52 Syn ms-Selection

54a Homonym Pairs -- Selection 114

42

0

Multiplei

Correlation

''.46

.31

1.29

Cross Validation

Grade 3 Grade 3

Black Standard-.

.41 .41

.48 .44

.30 .29

.28 .25

.32 .30 .30.

.52 .5p .51

.45 .48 .47

.30 .23 .23

.26 .17- .15

, t.

.22 .19 .09

-01,

:58 .60 ,
.6Q

.55 .58 .57 '

...56
: 11:,:g7

.56 .59

...61 e .63":: .6'3

.

'.56
..,

.55 .55.

.49 ..36 .36

.50 429 .49
.

.48
,

.51
.

:51,

.34? .26 .24

.55 -54 .54

.50 : .49 .49,

.39 .28 .28

.64 .57 .57

.46 .40 .42



Variable

Table 13 Continued

Bias in a CRT

Al

Cross Validation

Multiple Grade 3 Grade

Correlation Black Standard.

55 Homographs -- Selection `.31'
..

, .30 .29'

57a Event Sequence .47 .49 .49

58 Story Setting :47 ,; .50 .50

59 Story Detail -- Recall or Descrip.Words'
. .

.64
:,.

,.61 .60

.62 Cause or Effect .58
0 .56

63 Inference .41

64 Conciusion-7Formation .62 .57 -.57".

1),

66 Predicting Future Action .51 .50 . .49'

67a rain:Idea-L.-Summary Title or theme :18 .11 ,12'.

68 Character Analysis-Feelings .63. .63 .63

69 Character Analisis-Motive or Cause
.

,
=----,------4

.59 .51 .51-

70 Character AnalySie=:Desc. Words, Traitsad .52 .46 .46

0

72. Sensory Itagery r, .52- .47

74 Figurative Expressions -- Definition .51 .47 .47

77a Mood ,L50 .47

78 Time Span & Period .47 .50 .50

b3a Reality & Fantasy .44 .44 .44
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Figure daptions

Figure 1. The empirical structure .of.'objectives for the Prescriptive

Reading Inventory, Level B, standard sample.

Figure 2. -The empirical structure of objectives for the Prescriptive

Reading Inventory, Level B, black sample.-

Figdre 3. The empirical structure of objectives for the Prescriptive

Reading, Inveltory, LeVel C, standard sample.,
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